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OBSERVATIONS ON TUPAIA, WITH REFLECTIONS ON THE ORIGIN OF 

PRIMATES. 

BY HENRY C. CHAPMAN, M.D. 

According to many anatomists, “the Tupaicc possess a large 
ccecum.” 1 It appears worthy of mention, therefore, that on opening 
recently the abdominal cavity of a specimen of Tupaia jerruginca 
from Borneo not a trace of a ccecum was to be seen (PI. IX, fig. 1), 
confirming the statement recently made by the writer 2 that the coecimi 
was not invariably present in that Insectivore, nor was it present 
in a recently examined specimen of T. pictam. It may be stated, 
in a general way at least, that in mammals in which the stomach is 
large the ccecum is small, and vice versa. This inverse relation of 
the stomach and ccecum as regards size appears to be conditioned by 
the fact that in cases where gastric action is limited by the small size 
of the stomach, the lack of digestion is made up by the digestive action 
that goes on in the ccecum. It is not to be supposed, however, that 
the ccecum secretes a digestive juice like that of the stomach, but 
rather that the proteid elements of the food and the acids developed 
from the latter by fermentation act upon the residue of the food in 
the ccecum like the pepsin and hydrochloric acids of the gastric juice. 

In cases, therefore, in which the stomach is large, as in that of the 
Tupaia examined, it might be expected that the ccecum would be found 
to be small, or even altogether absent’. As a matter of fact, in the 
specimen of Tupaia dissected the stomach was relatively large, meas- 
uring in its long diameter 5 cent. (2 inches), the animal itself, from the 
vertex to the root of the tail, measuring only 20 cent. (S inches). 

The stomach was found distended to its utmost capacity, presenting 
an almost globular form, and filled with what appeared to be princi- 
pally the remains of vegetable food, though some remains of insects 
were present. As gastric digestion appeared to be largely accom- 
plished by the stomach in the case of the Tupaia examined, the 
entire absence of a coecum becomes, after what has just been said, 
intelligible. The intestine, measuring 71.2 cent. (28.5 inches), ex- 
hibited throughout a uniform diameter, and was loosely suspended 
from the duodenum to the rectum by a continuous fold of peritoneum. 

1 Huxley, Anat. oj Vcrtebratcd Animals, 1S72, p. 3S3; Carus, Zoologie, 1S6S- 
75, 8. 89. 

2 Proc. Acad. Nat. Sci. Philo., 1902, p. 249. 
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The liver was divided into four lobes, the gall bladder lying as if 
in a hole in the cystic fissure. 3 The common bile duct passed into the 
intestine .5 cent, (one-fifth of an inch) from the pylorus, that of the 
pancreas about an equal distance from the orifice of the bile duct. 

As T upam is usually regarded as being in its affinities the most 
lemurine of the Insect ivora, and Tarsius the most insectivorous 
of the lemurs, the alimentary canal of Tarsius spectrum recently 
dissected by the author (PI. IX, fig. 2) is submitted for comparison 
with that of Tupdia. It will be observed that in Tarsius a distinct 
caecum is present, though not large, and that the stomach is ver)^ 
small. 

In previous communications made to the Academy, the author called 
attention to the affinities of Chiromys and the Rodentia, 4 Galeopithecus 
and the Chiroptera. 5 If the structure of these animals has been cor- 
rectly interpreted, and it be further admitted that Tarsius stands in 
a similar relation to the Insectivora, and Loris ( Stenops ) to the Simise, 
the phylum of these various orders would be related to each other 
somewhat as follows : 

Homo 

Gorilla Chimpanzee Pithecanthropus Gibbon Orang 



Catarrhime 



Arctopitheca 



Platyrrhinse 

Rodentia Chiroptera 

Chiromys Galeopithecus Loris 



Lemuravidae 

Adapidae 

Hyopsodinse 

3 Hunter, Essays and Observations on Nat. History, edited by Owen. 

4 Proc. of Acad. Nat. Sci. Phila., 1900. 

5 Proc. Acad. Nat. Sci. Phila., 1902 
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If speculation be further indulged in as regards the manner in which 
the descendants of cretaceous or eocene lemurs could be transformed 
into Platyrrhine monkeys like those living at the present day, it is 
readily seen, as suggested by Leidy , 6 “that but little change would be 
necessary to evolve from the jaw and teeth of Notharctus that of a 
modern monkey. The same condition which would lead to the sup- 
pression of a first premolar in continuance would reduce the fangs of 
the other premolars to a single one. This change with a concomitant 
shortening and increase of depth of the jaw, would give the character 
of a living Cebus. A further reduction of a single premolar would give 
rise to the condition of the jaw in the Old World apes and man.” In 
the union of the rami of the jaw at the symphysis, in the small size of 
the condyle, in the number of the incisors, canines and true molars, 
nearly alike in their constitution and in their crowded condition, the 
lower jaw of Notharctus resembles most strikingly that of a Platyrrhine 
monkey. Like Leidy, both Cope and Marsh regarded the Platyrrhine 
monkeys, on the one hand as the descendants of extinct lemurs, and, 
on the other, as the ancestors of the Catarrhinse. 

Thus Cope , 7 basing his view upon the structure of Tomitherium , 
offered as a possible phylum the following: 

Homo 

Simiidae 

Cebus 

Hapale 

Lemur 

I 

Tomitherium 

though later, as we shall see presently, he modified the above view 8 
somewhat, finally regarding man and the anthropoids as having 
probably descended directly from extinct lemurs like Anaptomorphus. 
By similar reasoning from the study of closely affiliated, if not identical, 
Lemuroicl genera: Limnotherium ( Tomitherium ), Antiacodon ( Anapto- 
morphus ), Marsh , 9 in referring to the origin of the Primates, was 
led to the conclusion that “we may justly claim America for the birth- 
place of the order.” 

Why the Old World apes, when differentiated, did not come to the 

6 Extinct Vertebrate Fauna, 1873, p. 90. 

7 Mammalia Educabilia, Am. Phil. Soc., 1S73. 

8 Lemuroidea, etc., American Naturalist , 1S85, p. 167. 

9 Vertebrate Life in America , 1S77, p. 52. 



